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Abstract This paper introduces the need, in Italian countries,
of a real integration of scientific knowledge into coastal poli-
cy. Actually, in Italy, still exists a gap between Science and
Policy, interfering the implementation of an Integrated Coastal
Zone Management (ICZM) process, while there is no coordi-
nation between local, regional and national authorities. This
lack of an overall strategy has induced some regions to adopt
regional plans for the sustainable development of their coastal
areas, to compensate the shortcomings of a national planning.
Besides, along Italian coasts, there is a heavy landscape ur-
banization producing conditions of environmental decay and
highlighting the risk of erosions in littoral areas. In this critical
context, it is necessary to adopt an effective Integrated Coastal
Zone Management policy, to connect ecosystem and environ-
mental approaches with the social and economic development
of coastal areas. So, in Italian landscape, it is necessary to
integrate the national cultural heritage into coastal
management, joining scientific and cultural issues. In this
framework, ICZM process could play an important role
connecting scientists and policy makers towards an effective
integration for the social and economic growth of local
people.
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Introduction
The integration between Science and Policy is one of the main
purposes in the implementation of an Integrated Coastal Zone
Management (hereafter ICZM) in the Mediterranean basin.
This principle of a joint outlook of coastal systems is one of
the guidelines to direct European Policy in the management of
their coastlines, according to a multiple approach (European
Commission 2006). The idea of an Integrated Coastal Zone
Management got into scientific community in ‘70s with the
Mediterranean Action Plan (MAP) signed by 21 European
countries in Barcellona (IUCN 1975). Afterwards, this new
concept started to enter into Policy during the Earth Summit of
Rio de Janeiro in 1992. In the following years, this kind of
holistic approach to coastal system became the key issue for a
sustainable development of coastal areas (Billè 2008). So,
European Policy on Mediterranean Sea has been directed to-
wards the protection of the ecological status of coastal systems
(Ricketts and Harrison 2007; Barnes and McFadden 2008;
Borja et al. 2010). In this framework the Protocol on ICZM,
signed by Mediterranean countries in 2008, is the first legal
instrument on this subject (Barale and Özhan 2010). Actually,
the implementation of ICZM program in the Mediterranean
Basin is variable for the different scientific and political con-
ditions of each Mediterranean region (Fig. 1), as stated by a
study about the progress of ICZM process in EU Member
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states (European Commission 1999). On the base of the ex-
periences conducted in European countries, it is possible to
distinguish the following regional sharing:
& regions with a good experience in ICZM process where it
has been realized a high level of its implementation;
& regions with a medium skill in the implementation of
ICZM projects;
& regions with a low level in the realization of ICZM
projects;
& regions where the legal and institutional arrangements pre-
vent from developing ICZM projects.
Really, ICZM implementation in the Mediterranean coun-
tries has reached an impasse whereas efforts at research, plan-
ning and policy remain a series of fragmented actions without
a connected cycle (Koutrakis et al. 2011).
In Italy, the peculiarity of coastal zone is until now misun-
derstood by Italian governments and the level of ICZM im-
plementation is still very low.
This paper aims to present the actual condition of ICZM
process in Italy with their first regional trials conducted by
some advanced regions. It is, also, discussed about the main
Italian gap between Science and Policy interfering the realiza-
tion of ICZM program and the new challenges for its possible
implementation in the future.
The first regional trials
In Italy, the lack of an overall strategy to carry out a national
ICZM program for the sustainable development of coastal
areas has carried some regions to adopt regional plans
(Fig. 2), compensating the shortcomings of a national plan-
ning and the persistent State inertia (Rochette 2009). In this
regard, have been proposed different regional approaches to
coastal management on a local scale, proceeding from north-
ern to southern Italy (Table 1), as listed below:
Friuli Venezia Giulia
In this region, located in the northern corner of Adriatic Sea,
the Regional Agency for Environmental Protection (ARPA),
in the context of SHAPE (Shape an Holistic Approach to
Protect the Adriatic Environment) project, has carried out a
pilot program for the monitoring of inland waters in Marano
and Grado lagoons with specific instruments able to detect
their biological and chemical parameters, so to reach a Bgood
ecological status^ of these waters until 2015.
Veneto
Also Veneto joins in SHAPE project with a pilot study devel-
oped to test and to create the management plane of an impor-
tant Site of Communitary Interest named BIT3250003
Penisola del Cavallino: biotopi litoranei^, addressing special
attention to the implementation of Natura 2000 areas, as cor-
nerstones of ICZM plan along the coastline of Adriatic Sea.
Besides, Consorzio Venezia Nuova is developing, in the
Venice lagoon, the MOSE (Experimental Electromechanical
Module) project. This system is constituted by a row of 78
mobile barriers able to temporarily isolate the historic Italian
city of Venice and the contiguous areas to safeguard historical
goods and natural ecosystems from high tides and, then, from
flooding events.
Liguria
Liguria is one of the few Italian regions where it has been
performed an ICZM plan enclosed in a Coastal Territorial
Plan. This program is the main instruments to coordinate dif-
ferent efforts concerning the land-sea connections about har-
bor activities, collective use of sandy beaches and human set-
tlements on the regional coastline. Besides, the region acts an
important role in the Coastal Area Management Programme
(CAMP-ITALY)) directed towards the implementation of
ICZM program in some pilot areas of the Mediterranean
basin.
Emilia Romagna
Emilia Romagna is the main leader in the realization, at re-
gional level, of ICZM program not only for the launching of
eighteen guidelines for its implementation but, also, for its
active participation in some projects, as SHAPE and CAMP-
Fig. 1 Implementation of ICZM program in Mediterranean countries
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ITALY, to protect the Adriatic environment, at the border be-
tween coast and sea, following a holistic approach. In all these
trials, the key points of both programs are:
& Defense of coastal system through compatible environ-
mental interventions
& Geological settings
Fig. 2 Regional approach of
ICZM process in Italian regions
Table 1 Regional plans for
Italian coasts Regions Coastal regional
plans
Hydrogeological
plans
Catchment
plans
Experimental
plans
ICZM
plans
Friuli Venezia
Giulia
x
Veneto x
Liguria x
Emilia Romagna x x
Toscana x x
Abruzzo x x
Marche x x
Lazio x
Campania x
Calabria x x x
Puglia x x
Sardegna x x
Sicilia x
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& Development policy of inland regions
& Monitoring nets of flowing basins, transitional environ-
ments and coastal waters
& Quality control of pollutants loading to coastal system
& Depuration and management of second-hand waters
& Control in maritime transports
& Protection of coastal habitats and defense of marine bio-
diversity through the establishment of Marine Protected
Areas (MPA)
& Sustainable tourism
& Agricultural policy
& Energy policy
& Fishery and Aquaculture
& Harbor activities
& Climatic changes and arising hazard conditions
& Mobility
Toscana
Toscana has approved and realized its Hydrogeological and
River Basin planes for the planning and the management of
coastal works to fight against erosional processes and to pro-
tect some built-up areas through soft operations, as sand re-
plenishment and/or submerged breakwaters, leading to a
beach accretion of its littoral fringe. The region is, also, in-
volved in CAMP-ITALY project directed towards the imple-
mentation of ICZM in some pilot areas of the Mediterranean
basin.
Abruzzo
In this region, are operating a regional plan for an integrated
management of its coastal area and, also, a SHAPE project for
a holistic approach of the Adriatic environment. These pro-
grams are directed towards the attainment of an ICZM pro-
gram characterizing the areas more vulnerable and strength-
ening coastal defense projects in some littoral areas more ex-
posed to erosional processes.
Marche
Marche is one of the Italian regions where it has been ap-
proved an integrated plane for the management of its coastal
area. This regional program aims to solve the main problem of
a coastline exposed to an increasingwithdrawal of its coastline
due to erosional processes. The measures adopted in the plane
are directed towards soft interventions in order to obtain the
accretions of some sandy beaches through sand replenishment
and/or submerged breakwaters. The region is, also, involved
in an interregional and European project, named SHAPE, co-
funded by European Union, suggesting a holistic approach to
the Adriatic environment.
Lazio
Lazio is the national leader of a CAMP-ITALY project
directed towards the implementation of ICZM process in
some pilot area of the Mediterranean basin. In this direc-
tion, it has been established a Regional Commission on
ICZM to set a working program and to manage an effective
involvement of all the stakeholders involved in the project.
CAMP-ITALY, supported by the National Institute on
Environmental Protection (ISPRA), aims to realize a na-
tional strategy for a coastal integrated management, sum-
marizing the different experiences of some Italian coastal
regions so to exceed the fragmentation between institutional
levels and planning items (ISPRA 2015).
Campania
In this region, is effective an operating plane, managed
by The River Basin Authority of Campania, against the
risk of erosion along the regional coastline. The main
purpose of the project is to locate the coastal areas
more exposed to erosional processes and to schedule
possible solutions to mitigate and/or to remove risk
conditions.
Puglia
In Puglia, has been adopted a regional plane for the protection
and the collective use of its coastal areas, which are involved,
also, in an interregional and European project, named
SHAPE, for an holistic approach of the Adriatic environment.
In both programs, this kind of vision aims, not only, to distin-
guish different levels of vulnerability of the regional coastline
but, also, to detect the changing grade of environmental sen-
sitivity in its coastal area.
Calabria
Calabria has adopted a plane for its hydrogeological assess-
ment (PAI) and a River Basin program from which the
Regional Plan of Coastal Management is, actually, in prog-
ress. This master plan is directed towards the protection of
Calabrian coastal zone against the risk of erosion, character-
izing 21 littoral areas that are particularly affected by erosional
processes. However, each intervention of protection in the
regional coastal area is managed by local municipalities and
not by regional Authority. It follows that there is no coordina-
tion between the various municipal operations and, very often,
these measures are at odds one each other, causing further
damages to coastal system.
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Sardegna
Sardegna has adopted a regional plan where its coastal region
is protected as a landscape good. This region is, also, involved
in the CAMP-ITALY project directed towards the implemen-
tation of ICZM program in some pilot areas of the
Mediterranean basin.
Sicilia
In Sicilia is effective a hydrogeological assessment plane
(PAI) concerning the regional coastline more exposed to ero-
sional process.
From these data, it appears, in all its evidence, the total
absence of a national plan in coastal management and the
short cooperation at regional levels between local authorities.
So, it is hoped for the following points:
& A coordinate committee for the application of ICZMalong
regional coastlines.
& The implementation of a sharing approach in coastal de-
velopment to shift powers and accountability from nation-
al to regional authorities, avoiding private management by
each municipal authorities.
This kind of strategy could compel Italian state to an effec-
tive protection of coastal areas through the implementation of
an ICZM national planning in a political process that could be
realized in bottom-up trend (Cantasano and Pellicone 2014).
State of the beaches in Italy
Coastal areas have been always an important pole of develop-
ment for mankind producing a high and, sometimes, an ex-
treme urbanization beyond the limits of Bcarrying capacities^
of the environmental system (Stankey 1984, Pearce and Kirk
1986, Romeril 1990, Canestrelli and Costa 1991, Moriani
1991, Butler 1996). These conditions have produced some
losses in natural ecosystems with heavy consequences on en-
vironmental quality and on local economy (Girard 1993;
Geoghegan 2002; Bengochea-Morancho 2003; Jim and
Chen 2006; Ietto et al. 2014). As regards Italian coastal zone,
30% of national population, as 16.9 million of inhabitants,
lives in littoral regions, concentrated in an area restricted to
13% of national territory (ISPRA 2013). An analysis in detail
highlights that, along Italian coasts (within 300 m from coast-
line), have been urbanized 2.056 km2, as the 34% of the na-
tional coastal boundary. In Table 1, Table 2, are reported the
values of urbanized surfaces at regional level, while in Fig. 3
are quoted the percentages at provincial level. In many urban
agglomerations, the overcrowding and the consequent land-
scape urbanization along coastal areas have been occurred
without any appropriate town-planning scheme. This kind of
urban approach has produced conditions of environmental
deterioration in marine and coastal ecosystems and has affect-
ed the geo-morphological unstable equilibrium, highlighting
the risk of erosion on sandy beaches (Ietto et al. 2014). Really,
in the time lag 1950–2000, about the 30% of national coastline
has suffered withdrawals wider than 25 m. In particular, for
sandy beaches (58% of national coastline), spreading out
along 4.863 Km in overall length, the 46% has suffered large
changes producing a total negative sedimentary budget
(Fig. 4) with an overall soil loss of 54 km2 (ISPRA 2013).
So, this condition highlights a widespread and marked ero-
sional trend of sandy beaches, at a national level, that in this
last decade appears in an exponential and fast growth
(Pranzini and Rossi, 2014). Amongst this national appraisal,
the coastal regions more damaged, owing to larger with-
drawals, are Calabrian and Adriatic coasts. The coastal area
is a dynamic landscape and its changes occur, particularly, in
sandy beaches with fast variations in the coastal outline and,
therefore, with beach surfaces rising out and/or submerged in
continuous evolution. The main reasons of coastal erosion are,
not only, related to natural phenomena as the rising of sea-
level and/or the erosional action by hydrodynamic forces, but
also, to human activities that attend on coastal equilibrium
sometimes changing its unstable geo-morphological equilib-
rium. In particular, Calabrian coasts and some littoral areas
along the Adriatic Sea have different and distinctive morpho-
logical characteristics that expose their coastal regions to a
Table 2 Urbanized surfaces, at regional level, within 300 m from
coastline (ISPRA 2013)
Regions Surfaced urbanized
within 300 m from
coastline (km2)
Percentages of
urbanization
within 300 m from
coastline (%)
Veneto 154.5 23
Friuli Venezia Giulia 77.6 18
Liguria 88,7 66
Emilia Romagna 39.5 55
Toscana 150.0 26
Marche 49.0 59
Lazio 92.5 47
Abruzzo 36.4 62
Molise 10.5 25
Campania 116.9 48
Puglia 222.1 36
Basilicata 16.4 13
Calabria 201.1 47
Sicilia 372.2 37
Sardegna 428.1 14
ITALIA 2055.6 34
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high erosional risk. Besides, the urban development in sea-
board zone, often occurredwithout any appropriate town plan-
ning, produces a confused overbuilding in coastal landscape
with heavy consequences in human wellbeing (Ietto et al.
2014). In this way, actions as:
& urbanization within 300 m from coastline and destruction
of dune areas;
& buildings in riverside area and/or within fluvial beds,
which have been buried in undersized water piping;
& implementation of road and railway networks, running
parallel and close to coastline with several bottlenecks
along the river pathways;
& hydraulic works as artificial riverbanks, bridles and ce-
mentation of waterways;
& sediment extractions from riverbeds;
have produced, year by year, a gradual reduction, until an
almost total loss of river solid transport to sea with a conse-
quent poor nourishment of coastal system. As a direct conse-
quence, it has been occurred the progressive deterioration of
the coastal morphological equilibrium and, accordingly, an
increase of erosion in sandy beaches as well as flood hazards
(Ietto et al. 2014). In this critical context, it is evident that a
holistic approach, such as ICZM policy, could be able to con-
nect the right management of natural processes with the social
and economic development in littoral areas (Kelleher and
Kenchington 1990). Really, ICZM process could produce
not only, positive outcomes for an effective coastal defense
against the risk of erosion but, also, the sustainable develop-
ment of coastal areas on middle and long terms.
The Italian gap
The Italian coastal planning is, actually, characterized by an
extreme fragmentation between public, regional and local au-
thorities. Besides, the lack of national regulations is, partially,
offset by the presence of many regional laws that establish
programs for an integrated management of coastal areas
(ISPRA 2015). In Italy, different plans for the management
of Italian coasts have been realized in thirteen Italian regions,
based on local/regional initiatives. However, the effectiveness
of these actions are subjected to Bthe tyranny of small and
local decisions^ (Odum 1982) and not to a global program
as stated by ICZM principles. Today, still exists a gap between
scientific community involved in ICZM process and policy
makers for an effective implementation of ICZM in Italian
coastal regions. Actually, we live in a strange impasse because
the efforts at research, planning and policy in ICZM achieve-
ment remain disjointed without any temporal and territorial
consistency. The main obstacles, already envisaged for other
Fig. 3 Urbanization, at provincial level, within 300 m from coastline
(ISPRA 2013)
Fig. 4 Italian coastline erosion in the time lag 1950–2000, with only data
erosion wider than 25 m (ISPRA 2013, modified)
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Mediterranean countries (Shipman and Stojanovic 2007), to
an effective ICZM implementation in Italy, are:
1. The fragmentary nature of responsibilities: local, regional
and national authorities suffer for the high degree of con-
fusion about coastal management.
2. The national policy gap: the mess about responsibility is
highlighted by the total absence of a national coordination
in ICZM implementation. This critical state results in a
policy vacuum at national level that leaves local and re-
gional authorities without any guidance.
3. Information gaps and obstacles: the lack of any interaction
between the different actors involved in ICZM implemen-
tation is a real problem that could be solved only by a
close dialogue between scientific community and policy
makers.
Really, Italy holds an important geographical position, in
the center ofMediterranean area, with a long coastal boundary
and a great importance in the European context but, even so,
there is not, until now, a strategic national approach to ICZM.
One of the main troubles for its implementation might be the
high administrative decentralization of the country and the
extreme fragmentation between different levels of coastal
government.
Today, ICZM process is compelled in a shady zone be-
tween Science and Policy, restricted to local and temporary
projects without any national coastal planning. To solve this
failure, scientists, policy makers and all the stakeholders
should appreciate the key role of ICZM in connecting words
still divided by outdated limits, so to manage coastal areas as
illustrated by the following pattern (Fig. 5).
By this way, ICZM could become a dynamic process
where scientists and policy makers develop a common
strategy to achieve the sustainable development of coastal
regions, realizing an effective integration between
economic sectors, scientific community, administrative
field and institutional levels.
An outlook for the future
At the time, the management plans on the landward side of
coastal regions aim to an unreasonable urban development,
without any landscape planning, while the management of
its sea-word side is extremely specific with no connection
between terrestrial and marine environments. Really, coastal
area is a wide and diverse zone connecting different land-
scapes (Bin et al. 2009), as are:
& inland regions influencing sea by rivers;
& coastal regions including wetlands, marshlands and other
areas close to sea;
& coastal waters including estuarine and shallow seas;
& neritic waters inside the continental shelf.
As a framework to connect these marine and terrestrial
landscapes, ICZM process has been suggested by UE to be-
come the key issue for their development. Today, there are
some problems about the lack of recognition of cultural heri-
tage in ICZM plans (Goodhead and Aygen 2007). By this
way, the Europa Nostra Bergen Declaration issued on 2005
(Europa Nostra 2005) has suggested European countries to
include heritage management in the implementation of
ICZM planning. The guidelines of this policy, drDDD awn
by European forums (Solent Forum 1997) are:
& preserve historic and archeological sites from urban
development;
& increase the protection of terrestrial and marine
archeological sites;
Fig. 5 Ideal scheme of ICZM
pattern
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& recognize the importance of maritime archeology within
coastal defence policies;
& promote a strategic plan for archeological conservation;
& improve the information base.
So, a correct landscape planning could be the ideal solution
to include an effective management of cultural heritage into
ICZM process for an integrated approach of coastal areas.
This new kind of ICZM planning is, particularly, fitted in
Italy, which holds a rich cultural heritage, mostly located in
littoral regions (Vallega 2001). In Italian landscape, where
interact many natural and human factors, is very important
to protect the natural resources, within an ecosystem ap-
proach, but also to appreciate our cultural heritage located in
seaboard as, for instance, the case of some coastal towers
located along the Calabrian Tyrrhenian coastline of Cosenza
Province in southern Italy (Cantasano 2013). Therefore, it is
necessary to join in the same landscape unit the cultural her-
itage into the coastal plans integrating scientific, policy and
administrative issues with suitable initiatives for the improve-
ment of cultural heritage. By this way, it is established a new
kind of landscape order based on the principle of Bwide area^
(Gambino 2004) where coastal areas become cultural expres-
sion, joining the intrinsic value of natural goods (Vallega
1993) with the presence of human being (Naveh and
Lieberman 1994).
Conclusions
Mediterranean Sea covers only 0.8% of planet’s water but, in
spite this low percentage, it holds 1.351 vegetal species and
7.241 animal ones, as, respectively, 16.2% and 5.5% of the
worldwide marine biota (Bianchi and Morri 2000). So, this
basin is an important hot-spot for biodiversity and conserva-
tion issues. At the same time, Mediterranean coastal regions
provide many important services for human well-being, as job
opportunities in fishing and tourism, places for recreation,
occasions for commercial activities and potential sink for
Carbon sequestration (Millenium Ecological Assessment
2005). However, Mediterranean Sea is exposed to some envi-
ronmental and social risks as biodiversity loss, human over-
population, coastal erosion and marine pollution with ecolog-
ical and socio-economic consequences, having negative ef-
fects on ecosystem services and human societies in the littoral
areas. In this critical state, Science could play an important
role in addressing scientists, policy makers and coastal man-
agers towards a real collaboration, strengthening an effective
integration between scientific, managerial and political com-
munities to enhance coastal resilience (Petes et al. 2014). In
this framework, ICZM process, as holistic and dynamic ap-
proach to landscape planning, is the final goal to integrate
Science and coastal management (Olsen et al. 1997; Smith
2002). Nevertheless, this kind of integration is very difficult
for the actual lack between scientists and policy makers. In the
Mediterranean region, ICZM national strategies have been
developed for four countries (France, Malta, Slovenia and
Spain) while in two nations these actions are ongoing
(Cyprus and Greece). Only three countries have not submitted
national programs (Croatia, Italy and Turkey) (Rupprecht
Consult 2006). In Italy, this problem could be solved through
the inclusion of the national cultural heritage in an effective
ICZM process able to express scientific data into political
actions. So, integration becomes the key-word to coordinate
public and private efforts towards operating results in ICZM
planning (Clark 1997). This blending of voices could be per-
formed not only in horizontal direction, whereas public, pri-
vate and governmental sectors are joined all together in the
same pattern, but also, in vertical direction through the in-
volvement of all levels from national to regional and local
ones. By this way, coastal system could become and ideal
model where ICZM holds a central position able to connect
different sides of coastal system joining social, economic,
ecological and cultural values in a global pattern (Fig. 6).
According to this statement, ICZM plans could manage all
the different points of view to realize a real and effective
coordination in the different activities involved in coastal
planning. In conclusion, the Italian coastal region could
Fig. 6 Model of coastal system
connected in ICZM process
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become a typical model where the natural features of coastal
ecosystems, the planning of a human development towards
long-term socio-economic outcomes and the protection of
our rich cultural heritage interact for the social and economic
growth of local people introducing a broader approach into
ICZM process.
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